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Abstract 
Adolescents with Type 1 Diabetes Mellitus (T1DM) face risks of 
long-term health complications due to difficulties in achieving and 
maintaining target glycemic control. The study aimed at assessing 
knowledge on diabetes and self-care practices among older adolescents with 
type 1 diabetes to identify significant knowledge gaps. Gathering 
information from adolescents on how much they know about the condition 
and their self-care practices would help identify significant knowledge and 
self-care gaps. A quantitative descriptive cross-sectional study design was 
used. Convenience sampling was employed to recruit 46 adolescents with 
TIDM from two tertiary hospitals in Malawi. Data were collected using 
interviewer administered questionnaire from January to March, 2014, and 
analyzed using SPSS version 20. The study results revealed inadequate 
knowledge amongst the adolescents on issues pertinent to self-cares.  58% 
(42/72) had inadequate knowledge on managing hyperglycemia, 61% 
(28/46) were inappropriately doing the self-monitoring of blood glucose 
resulting in high admission rate with 44% being admitted 3-4 times and 11% 
more than 7 times in a year. Linear regression showed a significant 
association between age and number of admissions (P=0.022) hence as age 
increases, so does the number of admissions.  78% (36/46) were not 
adequately counseled on diet plan. Excessive thirst and frequent urination 
were the most mentioned signs of Type 1 Diabetes Mellitus 24% (45/191). 
Ulcers on the feet were the most mentioned complication 33% (42/127. 
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Majority of the adolescents (70%, 32/46) knew why changing insulin 
injection site is important. The study identified a significant need to develop 
relevant health education materials on diabetes and self-care practices for 
adolescents within Malawi to help them manage the condition hence averting 
long term complications.  
Keywords: Older adolescent, Type 1 Diabetes Mellitus, Self-care practices, 
Glucose monitoring 
 
Introduction 
In 2011, there were 366 million people worldwide with diabetes, 183 
million (50%) with diabetes undiagnosed and 4.6 million deaths with more 
than 80% of these deaths occurring in low and middle-income countries 
(WHO, 2013). It was estimated in 2010 that 37,500 children under 14 years 
of age in Africa had type 1 diabetes and 6,100 new cases will be diagnosed 
(Motala and Ramayira, 2010) 
Comprehensive data on the magnitude of Type 1 diabetes mellitus 
among adolescents in Malawi is missing, though a good number of 
adolescents who form 24% of the population are being diagnosed with 
diabetes.  It is difficult to estimate the prevalence and incidence of diabetes 
among children and adolescents in Malawi due to lack of data in many health 
facilities though it is put at around 15% of the adult population (Mtambalika, 
2012). 
The goals for the management of TIDM in adolescents are to prevent 
Diabetes Ketoacidosis (DKA), prevent severe hyperglycemia and 
hypoglycemia, maintain normal growth and development and prevent long-
term diabetic complications (Hoffman, 2004). This is done by following self-
care practices which include regular exercise, taking recommended diet, 
proper intake of prescribed medications and blood glucose monitoring 
(Sigurdardottor, 2005).  
While the care regimen is complex, patients with good diabetes self-
care knowledge and behaviors can attain excellent glycemic control 
(Delamater, 2006). For this to be done, patients need to have adequate 
knowledge on self-care practices despite the fact that literature concludes 
limited knowledge about diabetes among patients (Kiawi, et al., 2006). 
Mufunda, Wikby, Björn, and Hjelm (2012) state that with the ever-
decreasing health care resources especially in developing countries including 
Malawi, the need for self-care management becomes paramount. Gulabani, 
John and Isaac (2008) indicated that increasing patient knowledge regarding 
disease and its complications has significant benefits with regard to patient 
compliance to treatment and to decreasing complications associated with the 
disease. Adolescents with diabetes have been overlooked despite the unique 
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challenges their care presents (Halvorson, Yasuda, Carpenter, and 
Kaiserman, 2005). The complex regimen like monitoring of blood glucose, 
insulin injections and dietary restraint becomes overwhelming and time-
consuming for them (Wysocki, Lochrie, Antal, and Buckloth, 2011). This is 
so, as during this stage, physical, mental and emotional developments 
coincide with their battle against a chronic disease (Adeyemi, Rascati, 
Lawson, and Strassels, 2012). They prefer to live a normal life like their 
friends affecting their compliance. In addition, incomplete knowledge and 
understanding of treatment regimens and premature shift in responsibility for 
management from parents to adolescents all affects practices in diabetes 
management (Borus and Laffel, 2010). This put them at a high risk of 
developing complications which include disorders like coronary artery 
disease, cerebrovascular and peripheral vascular disease, nephropathy, 
lower-extremity amputations, infection and ketoacidosis (Allen, et al., 2010). 
This study therefore, aimed at assessing knowledge on diabetes and self-care 
practices among older adolescents with type 1 diabetes in Malawi in order to 
identify significant knowledge gaps and plan make appropriate 
recommendations.  
 
Methods 
 The study employed a quantitative approach using descriptive cross-
sectional design and was conducted at two referral hospitals, Kamuzu 
Central Hospital in Lilongwe and Queen Elizabeth Central Hospital in 
Blantyre. The study population was drawn from adolescents with type 1 
diabetes aged 15-19 years who came for follow up at the diabetic clinics. 
Convenient sampling was used to recruit 46 adolescents after the approval by 
College of Medicine Research and Ethics Committee (COMREC). For those 
15-17 years, an assent form was filled by the participants and consent sort 
from the guardian or clinic clinician. Those 18-19 years, consent was given 
by the participants. The inclusion criteria were as follows; adolescents 15-19 
years; with type 1 diabetes mellitus; diagnosed 6 months and above.  
Data were collected using a questionnaire developed by the 
researcher based on the literature from the peer reviewed articles, adaptation 
of some questions from Michigan Diabetes Knowledge Test (MDKT), which 
is a validated tool from the Michigan Diabetes Research and Training Centre 
(Fitzgerald, Funnell, Anderson, Nwankwo, Stansfield, & Piatt, 2016) and 
practical issues identified at Queen Elizabeth Central Hospital (QECH) 
pediatric diabetes clinic. The questionnaire looked at general knowledge on 
diabetes, complications and self-care practices. Data were processed using 
SPSS version 20 with subsequent descriptive analysis. Where variables were 
suspected to relate, cross-tabulations were done and tests for significance of 
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the relationship were applied. Statistical analysis was performed at 5% 
significant level.  
 
Results 
Demographic characteristics of participants  
 Forty-six (46) adolescents participated in the study, 20 from 
Kamuzu Central Hospital (KCH) and 26 from QECH. Sixty-three percent 
(29/46) were males and 37% (17/46) were females and mean age of the 
participants in years was 17 (SD=1.365). In terms of education, 46% (21/46) 
of the participants were in secondary school, 35% (16/46) in primary school 
and only 20% (9/46) in college. The results showed a statistically significant 
difference (p< 0.05) in the sex of the participants, which might indicate that 
more males are affected with diabetes than females. The period of having the 
diabetes ranged from 6 months to 1year (15%, 7/46), 2 to 5 years (22%, 
10/46), 6 to 10 years (22%, 10/46) and more than 10 years (9%, 4/46).  
 
Number of admissions and reasons for admission  
All participants (58%, 46/79) had previously been admitted due to 
hyperglycemia, 10% (8/79) due to hypoglycemia, 9% (7/79) due to 
abdominal pain and only 23% (18/79) were admitted due to other 
complications. Comparing the facilities, KCH had a few participants, 13% 
(6/46) being due to other complications than QECH who had double 26% 
(12/46). Twenty eight percent (13/46) of the participants had been admitted 
1-2 times, 44% (20/46) 3-4 times, 17% (8/46) 5-6 times and 11% (5/46) 7 
times and more. See figure 1 below. Linear regression was performed to 
model the effect of age on the number of admissions which yielded a 
significant effect (P=0.022). This means that as age increases, so does the 
number of admissions. Further results showed no significant difference in the 
mean number of admissions between male and female participants (df = 
38.105, p= 0.2983).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Bar graph indicating number of admissions 
European Scientific Journal November 2017 edition Vol.13, No.33  ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431 
433 
Knowledge on diabetes mellitus: Causes, signs and complications of 
diabetes 
Sixty-three percent (29/46) knew the cause of diabetes whilst 37% 
(17/46) associated type 1 diabetes with eating a lot of sugar foods. On signs 
and symptoms excessive thirst and frequent urination were the commonest 
signs mentioned (45/191) and on complications, ulcers on the feet was the 
commonest complication mentioned by 33% (42/127), eye damage 30% 
(38/127), neuropathy 14% (18/127) and least was abdominal pain (9%, 
12/127). This showed participants had good knowledge on the complications 
of diabetes. Only 22% (10/46) participants at QECH reported being assessed 
for diabetes complications during clinic follow up visits and none at KCH. 
There was a significant relationship on education and knowledge on diabetes 
(p=0.02), those doing tertiary education had better knowledge than those in 
primary school. See table 1 below. 
Table 1: Signs and complications of type 1 diabetes mellitus 
 
Description  
Responses  
N Percent 
Signs of type 1 
diabetes 
Excessive thirst  45 24 
Feeling tired/weak  34 18 
Frequent urination 45 24 
Loss of weight  32 17 
Excessive hunger 35 18 
Total 191 100 
Complications of 
diabetes 
Abdominal pain 12 9 
Eye damage 38 30 
Ulcers on the feet 42 33 
Kidney damage  17 13 
Nerve damage 18 14 
 Total 127 100 
 
Causes, signs, symptoms and management of hyperglycaemia and 
hypoglycaemia  
On causes of hyperglycemia, most participants 29% (34/119) 
mentioned injecting too little insulin as the cause, forgetting to inject insulin 
was mentioned by 20% (24/119), not following diet plan by 21% (25/119), 
little physical exercise by 19% (23/119) and being ill by 11% (13/119). On 
hypoglycemia, 23% (25/111) named too much physical activity as the cause, 
injecting too much insulin by 20% (22/111) and skipping meals by 16% 
(18/111)  
Frequent urination was the commonest sign of hyperglycemia 
mentioned 25% (33/133) and feeling hungry was the commonest sign 
mentioned for hypoglycemia by 28% (28/101). Forty-eight percent (48%, 
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22/46) of the adolescents indicated difficulties in differentiating the signs and 
symptoms of hyperglycemia from hypoglycemia. Pearson chi-square test 
showed a significant relationship on effect of education on isolating signs 
and symptoms of hyperglycemia and hypoglycemia (p=0.03).  There was no 
significant relationship between the type of facility and knowledge on 
identifying the signs and symptoms of hyperglycemia and hypoglycemia 
(p=0.80).  
Despite the participants being familiar with the signs and symptoms 
of hyperglycemia, the results show that they were not conversant with the 
management. On managing hypoglycemia, eating sweets was mentioned by 
61% (46/75), 17% (13/75) mentioned drinking a half cup of squash or sugar 
solution. On hyperglycemia management, only 6% (4/72) injected another 
dose of insulin and 58% (42/72) went to hospital without doing anything at 
home.  
Figure 2: Signs of hyperglycemia and hypoglycemia 
 
Insulin administration and storage 
Majority 64% (39/61) of the participants were injecting themselves 
the inulin. The thigh was the commonest injection site (32%, 46/143), 
abdomen 29% (42/143) and least was the buttock 13% (18/143).  Seventy 
percent (32/46) knew the importance of changing insulin injection site but 
only a few (26%, 12/46) were actually rotating the injection site with 22% 
(10/46) using mostly two sites for fear of pain. There was a significant 
statistical relationship between insulin administration and type of facility 
(p=0.02) and age (p=0.01). Those at QECH were more knowledgeable on 
insulin administration than those at KCH.  
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Table 2: Knowledge on insulin injection 
 
Description 
Responses 
N Percent 
 
Who injects the insulin 
at home  
 
Myself 39 64 
Parents 11 18 
Brother/Sister 11 18 
Total 61 100 
    
Areas of injecting 
insulin 
Buttock 18 13 
Thigh 46 32 
Abdomen 42 29 
Arm 37 26 
Total 143 100 
 
Clay pot was the commonest storage site for insulin by 52% (24/46), 
41% (19/46) used refrigerators and 7% (3/46) stored their insulin in a 
cupboard. For those who used the clay pot, 58% (14/24) reported not being 
sure if they were doing it right and those who used refrigerators, major 
challenge was the frequent interrupted power. All participants recognized the 
importance of putting on shoes at all times and 57% (26/46) for checking the 
feet daily for cuts and sores though none did the daily check.   
 
Monitoring blood glucose 
 Eighty-seven participants (40/46) recognized the need for monitoring 
blood glucose at home. Sixty-one (28/46) monitored blood glucose using 
symptoms of high and low blood sugar levels, 15% (7/46) were not doing 
any monitoring and 20% (9/46) used blood glucose machine (glucometer). 
See figure 3 below. 
Figure 3: Methods of monitoring blood glucose levels at home 
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Diet  
52% (24/46) did not recognize the need for diet in glycemic control 
to manage the diabetes. Seventy eight percent (36/46) were not adequately 
counseled on diet plan resulting in 65% (30/46) mentioning failure to 
manage the diet as a challenge. It was difficult for them to prepare balanced 
diet considering the amount, frequency and type of food they are allowed to 
eat to control the blood glucose levels.  
 
Support  
 On support, psychological support was least provided by family 
members (11%, 13/121) and health care providers 9% (11/119). 52% (11/21) 
also got psychological support from friends.  See table 3. 
Table 3: Support for managing diabetes  
Source of 
Support              Type of support 
Responses 
N Percent 
Support from 
family 
Managing hyper/hypoglycemia 36 30 
Administering insulin & monitoring sugar levels 35 29 
Financial support 37 31 
Psychological support 13 11 
Total 121 100 
Support from 
friends 
Treatment adherence 10 48 
Psychological support 11 52 
Total 21 100 
    
Support from 
health care 
providers 
Identify hyper/hypoglycemia  31 26 
Managing hyper/hypoglycemia 31 26 
Administering insulin 22 19 
Monitoring sugar levels 24 20 
Psychological support 11 9 
Total 119 100 
 
Discussion  
The study findings show that all participants knew the management 
of hypoglycemia at home and eating sweets was commonly mentioned. The 
good knowledge on management and easy availability and affordability of 
sweets could have influenced the participants’ fewer admissions due to 
hypoglycemia 10% (8/79). About 58% (42/72) of the participants reported 
going to hospital when they felt their blood glucose level was high indicating 
the lack of knowledge in managing hyperglycemia at home. The adolescent 
patients need adequate information to manage their diabetes at home. In 
addition, the results showed that about 48% (22/46) of the participants had 
problems in clearly differentiating if what they were feeling were the signs of 
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hyperglycemia or hypoglycemia. These findings agree with those in a study 
done by Chingatichifwe, Dodge, Chideme-Munodawafa, Mwale, & 
Bvumbwe (2014), in which it was found that clients suffering from diabetes 
at Mzuzu Central Hospital in Malawi, displayed less knowledge regarding 
the definition, healthy lifestyle and complications of diabetes. Although 
identifying a symptom for hyperglycemia or hypoglycemia can be deemed 
easy owing to the fact that they feel them whenever fluctuation of their blood 
glucose level occurs, it might be difficult and they need to develop the skill 
to achieve this. Hence, the integrated support is then needed. Focus group 
discussions, visit to schools and multidisciplinary management at health 
facility level may help the adolescent patients to achieve the required skills 
to identify and manage hyperglycemia. In addition, the results showed a 
significant relationship between age and number of admissions P=0.022. 
Peer pressure, gaining independence mostly associated with adolescent 
period can be a result of the high number of admissions with age.  A 
qualitative study by Carroll, Downs and Marrero (2007) revealed that self-
glucose monitoring was viewed by many of the teens as the most 
inconvenient, disruptive, and least favorite aspect of having diabetes. Some 
stated social discomfort in testing in front of friends. Parents in all groups 
noted that as their children hit adolescence, it became more difficult to 
control their children’s blood glucose monitoring. Their study aimed at 
learning from adolescents with diabetes and their parents whether mobile 
monitoring technology could help to reduce hassles associated with testing, 
improve compliance, and ease adolescent-parent conflict about testing 
behavior. This clearly shows how difficult it is to manage a chronic illness 
amongst adolescents hence requiring more support.  
The failure to recognize the need of diet in controlling and 
maintaining blood glucose by 52% (24/46) of the participants could have 
contributed to consumption of non-recommended meals. 65% (30/46) of the 
participants mentioned failure to manage the diet plan as a challenge they 
face in managing the diabetes. This together with the insufficient diet 
counseling could have resulted in diet incompliance contributing to the high 
number of admissions due to hyperglycemia, 58% (46/79).   In addition, the 
high number of admissions with 44% (20/46) being admitted 3-4 times in a 
year. Dietary recommendations for type 1 diabetes advocate consumption of 
a healthy diet and maintenance of a balance between carbohydrate intake and 
insulin levels to achieve near-normal blood glucose levels (Bantle, et al., 
2008). Abioye-Kuteyi, Ojofeitimi, Ijadumola and Fasanu (2005) in their 
study concluded that in settings where dieticians are scarce, physicians 
managing diabetic patients must be skilled in the dietary management of the 
condition and show commitment to it. Since in Malawi physicians only make 
up a smaller percentage of health care providers, an average of one physician 
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for every 50,000 persons, most health education services being provided by 
nurses which have a nurse-patient ratio of 36.8 nurses per 100,000 
populations (WHO, 2011; Hoffman, et al., 2012). This means nurses need to 
have necessary skills in counselling patients with diabetes.  
The insufficient knowledge on diet plan amongst the participants 
could also affect adherence with diet recommendations. Literature has shown 
that despite the availability of effective therapies, adolescents with type 1 
diabetes demonstrate poorer adherence to treatment regimens compared with 
other pediatric age groups (Borus and Laffel, 2012). This was also found in a 
cross-sectional study by Nansel, et al. (2012) where participants aged 8 to18 
years demonstrated low adherence to dietary guidelines.  All this shows how 
difficult it is for the adolescents to follow the diet plan and with no adequate 
information on meal planning it can only make the situation worse. 
Therefore, development of teaching aids to act as reference material when 
managing the condition at home is needed.  
Findings indicated that 61% (28/46) of the adolescents relied on signs 
and symptoms of hyperglycemia and hypoglycemia to monitor blood glucose 
levels creating room for error. Clarke and Foster (2012) showed that for 
accurate results, electrochemical glucose meter systems (glucometers) are 
recommended for monitoring blood glucose and was only used by 20% 
(9/46) of the participants.  Poverty could be one factor causing this challenge 
as most families could not afford them. The study results are similar to the 
study done in Urmia, Iran where they found that only two percent of the 
participants had weekly self-monitoring and financial barrier played an 
important role (Yekta, 2011). Self-monitoring of blood glucose is a 
cornerstone of diabetes care that can ensure patient participation in achieving 
and maintaining specific glycemic targets (Shrivastava, Shrivastava and 
Ramasamy, 2008). Ahola (2012) add that it provides information about 
current glycemic status, allowing for assessment of therapy response and 
guiding adjustments in diet, exercise and medication in order to achieve 
optimal glycemic control.  
Sixty-four percent (39/61) of the participants were injecting 
themselves the insulin the thigh being the commonest site by 32% (46/143). 
Only 22% (10/46) reported using only two sites for insulin injection for fear 
of pain. These findings are in agreement to the study by Patton, Eder, 
Schwab and Sisson (2010), where fear of pain was the reason mentioned for 
using one injection site by 22% (10/46) of the participants. Rotating injection 
site is necessary to prevent skin damage that can affect absorption. 
Alemzadeh, Loppnow, Parton and Kirby (2003) agrees that lipohypertrophy 
caused by injecting insulin on the same area has been linked to poorer 
glycemic control and may reduce absorption by as much as 25%. For this 
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reason, regular assessment on injection sites and counseling regarding 
adequate site rotation should be emphasized at each clinic visit.  
On storage of insulin, 7% (3/46) were storing insulin in a cupboard 
and 41% (19/46) used refrigerators and frequent power interruptions was a 
challenge. This can have an effect on the biological activity of the insulin, 
especially for those storing it in cupboards affecting its potency as in normal 
cases, insulin has to be stored in temperatures between 2oC to 8°C. The clay 
pot becomes the best insulin storage for most patients. Thus, health care 
providers need to be taught on how to prepare the clay pot and understand 
how it works, for them to teach the patients properly to ensure insulin 
potency is maintained. 
In patients with type 1, diabetes foot complications are the strongest 
predictor for mortality (Cusick, et al.  2005). Only 57% (26/46) of the 
participants knew the importance of checking the feet daily for sores and 
cuts. In 2008 Rasli and Zacharin study assessing foot problems in children 
and adolescents with diabetes mellitus found that 68.8% of the participants 
had modifiable skin and nail disorders and 31.2% muscoskeletal disorders. 
After giving their parents oral and written advice, there was a significant 
reduction of the disorders at follow up visits. This clearly shows how 
important the health education talks given to the patients and their families 
on selfcare are. For the adolescents to manage the diabetes and have good 
glycemic control, they need support. Psychological support has been 
identified to directly affect performance of diabetes self-care behaviors and 
indirectly affects their glycemic control (Osborn & Egede, 2010). About 
48% (10/21) of the participants received treatment adherence support from 
friends and 52% (11/21) psychological support from friends. This shows that 
friends play a crucial role in diabetes management during the adolescent 
period that can affect care positively or negatively. Bearman and La Greca 
(2002) reported that peer influence has a positive impact on behaviors such 
as increased blood sugar monitoring and dietary adherence. But literature 
review by Borus and Laffel (2010) found some studies showed no impact of 
peer influence on adherence. Considering the negative and positive impact 
peers have interventions need to in-cooperate peers into the adolescent 
patient care system.   
Eleven percent (13/121) of the participants received psychological 
support from family members. The inadequate psychological support from 
family could be from lack of knowledge by family members to provide the 
necessary support. Marshall, Carter and Rose (2006) highlighted that 
sometimes it becomes difficult for parents to offer necessary support to these 
adolescents with diabetes because they do not understand the type of support 
they require or how to behave in a supportive way. To deal with this, the best 
way would start with understanding the developmental stage at which these 
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patients are.  Adolescent stage is a period when they are discovering 
themselves and trying to be independent hence may come in conflict with 
managing the condition. During this stage, they usually prefer to live a 
normal life like their friends affecting their compliance to treatment (Dashiff, 
McCaleb and Cull, 2006). In the study by Palmer, et al. (2008) they insisted 
that for best metabolic control and prevention of developing complications, 
parental responsibility should be maintained despite factors like puberty as 
the child grows and becomes independent. Wolpert and Anderson (2001) 
however identified this stage as a window of opportunity for the clinician to 
shape the behavior that will help to determine the future health of young 
adults with diabetes. Therefore, this developmental stage does not only offer 
challenges but also opportunities to emphasize self-care practices.  
 
Study Limitations 
This study used a cross-sectional design. As such, it was difficult to 
establish the cause and effect. (causal factors). Furthermore, the study was 
conducted at QECH and KCH and involved the use of a small sample which 
limits generalization of study findings. However, the findings are significant 
and provide the whole valuable insight into issues affecting adolescents with 
diabetes in Malawi. 
 
Conclusion  
The findings of this study are consistent with research conducted in 
various countries in the Middle East, Asia and east Africa identifying limited 
knowledge among adolescents on diabetes and self-care practices. The 
current study identified inadequate knowledge on diabetes complications, 
management of hyperglycaemia, inappropriate self-monitoring of blood 
glucose, challenges in differentiating signs and symptoms of hyperglycaemia 
from hypoglycaemia and provision of too little psychological support 
neglecting the emotional needs of these adolescents.  
Thus, education should be a continuous process to achieve targeted 
behavior change that leads to improved health status. There is need to 
develop education materials on diabetes and self-care practices targeting 
adolescent patients.  
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